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Chalybion californicum (Saussure) {= caeruleum of authors) is a 

common steel-blue mud-daubing spider wasp found throughout most of 

North America from southern Canada into Mexico (Bohart and Menke, 

1963). Its nesting biology has been studied by Rau (1928a, 1928b), 

but only a few isolated observations of its predatory behavior have been 

reported. The Peckhams (1898) observed a species of Chalybion prey¬ 

ing on Araneus cornutus Clerck (= Epiera strix). The wasps crawled 

into cracks and corners of cottage walls and dislodged the spiders. They 

captured spiders with their mandibles and forelegs and stung them at 

that time or after taking flight. Rau (1928a) observed a C. californi¬ 

cum attempting to capture a Lycosa spider by landing on its back. How¬ 

ard (1922) reported that Schwarz (presumably Herbert F. Schwarz) 

observed C. californicum entangling itself in webs and causing spiders 

to run out of their retreats. The wasps would then free themselves and 

pursue the spiders. Frost (1944) reported this species engaged in the 

same behavior. 

Observations reported here were made on eight days from June 27 

to July 17, 1974, on the campus of the University of California, Berke¬ 

ley, and confirm the pattern in the accounts of Howard (1922) and 

Frost (1944). C. californicum females employ an efficient form of 

aggressive mimicry in capturing their prey. This activity took place on 

one Garrya elliptica Dough bush harboring a large population of imma¬ 

ture Zygiella x-notata (Clerck), an araneid spider. Z. x-notata con¬ 

structed orb webs that usually had one of the dorsal pie-slice shaped 

sectors missing. From the center of each orb web a strong signal line 

ran to a tubular retreat, usually above the orb. The leaves of G. ellip¬ 

tica are oblong with the lateral edges curled under. The sheltered under¬ 

sides of the leaves provided suitable retreats for Z. x-notata, and open¬ 

ings in the foliage provided many locations for their webs. During the 

day, the spiders remained in their retreats and used their front legs to 

monitor the signal line for vibrations transmitted from the orb. Chaly- 
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Fig. 1. Chalybion californicum female pulling and vibrating the web of an 

immature Zygiella x-notata. 

bion females were about four or five times as large as Zygiella. In 

approximately eleven hours of observations at least three individual 

wasps vibrated webs more than a hundred times and captured more 

than twenty spiders. 

In a typical sequence a Chalybion female flew into openings in the 
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foliage where she then slowly flew into the exposed face of an orb web 

and alighted. After remaining motionless for a few seconds, she began 

pulling on the web with her legs (Fig. 1), mimicking an entangled 

insect. After several seconds of pulling and vibrating a web, she took 

flight and repeated the performance on the next orb she encountered. 

This continued until a spider, responding to the vibrations of its web, 

ran down the opposite side of the orb from the wasp. Just as a spider 

was about to reach her, the wasp lunged forward, seized the spider 

with her mandibles and forelegs, curled her abdomen up underneath 

her body and stung the spider for several seconds. The exact placement 

of the sting could not be observed. One spider avoided capture by 

dropping off the web just as a wasp lunged for it, and the wasp did not 

pursue it. None of the wasps became entangled in a web. 

After a wasp stung a spider, she presumably transferred it to the 

other side of the web, but this could not be observed. She then carried 

it across the web to a leaf or stem and then manipulated and rolled the 

spider with her forelegs and mandibles, in the manner described by the 

Peckhams (1898). Occasionally a spider was stung again after manipu¬ 

lation. One wasp was disturbed while manipulating a spider. She flew 

to another leaf and started manipulating the spider again but then 

dropped it, apparently by accident. Rather than trying to find the spider, 

she groomed herself for a few seconds and then flew to two more orbs 

before flying away. 

Wasps frequently interrupted their hunting and landed on leaves to 

groom themselves, and sometimes they walked over the leaves and 

stems. Twice wasps walked to the lower edge of an orb and used their 

forelegs to vibrate the web. One spider responded to these vibrations 

and was captured by the wasp. Several times wasps walked on leaves 

that had spider retreats underneath. They often crawled around the 

side of such a leaf, as if  examining the retreat, but none attempted cap¬ 

ture of spiders in their retreats. 

About half the spiders did not respond to the vibrations of their 

webs. A smaller proportion left their retreats but then returned before 

approaching the wasp. One spider with a relatively exposed web near 

the top of the bush repeated this sequence three times in response to 

one wasp. Spiders were never pursued. They were captured only if  they 

ran to the wasp. The wasps were unable to perceive whether a web 

contained a spider because they often visited vacant webs. 

When attempting to alight on the webs the wasps flew slowly with 

their legs outstretched and hanging below their bodies. In this position 

the tarsi were oriented approximately perpendicular to the direction of 
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flight and anterior to the body and wings, enabling contact of the web 

by the tarsi, rather than the body or wings. After alighting, wasps used 

their tarsal claws to hang onto and pull the webs (Fig. 1). Other con¬ 

tact points may be the arolia and the ventral surface of the tarsal seg¬ 

ments. 

Muma and Jeffers (1945) found that Theridiidae and not Araneidae 

were the most common prey of C. californicum. They concluded that 

the species of spider preyed upon depends on where the wasp hunts. 

This is usually on or near the ground and around human habitation, 

the haunts of most theridiids, but in several cases they found that the 

wasps only collected foliage inhibiting spiders. This suggested that 

once a wasp captured a spider, it returned to the same area on sub¬ 

sequent trips. In the observations reported here two female wasps were 

marked with a nontoxic paint at the Garrya bush, but only one of them 

was seen again, when it returned the following day and captured a 

spider. 

This bimodal distribution of prey type suggests flexibility  in preda¬ 

tory behavior of C. calif ornicum because there are important biological 

differences between many theridiids and araneids (Bristowe, 1971). 

Most theridiid webs are 3-dimensional mazes; most araneid webs are 

2-dimensional orbs. When araneids subdue their prey, they usually 

run to the entangled insect and immediately bite it or wrap it first in 

silk. Many theridiids often keep their distance and cast silk threads 

over their prey. Only after the insect is covered with silk and immobi¬ 

lized, do they approach to bite it. Recalling the observations of the 

Peckhams (1898) and Rau (1928a), it may be that C. calif ornicum 

becomes conditioned to certain prey species and this is reflected in vari¬ 

ations in its predatory behavior. 

Acknowledgments 

I wish to thank Mr. Charles Griswold for identifying the spiders and 

Dr. John L. Strother of the Botany Herbarium, University of Califor¬ 

nia, Berkeley, for identifying the Garrya bush involved in the study. I 

also wish to thank Dr. Howell V. Daly and Dr. Jerry A. Powell of the 

Department of Entomological Sciences, University of California, Berke¬ 

ley, for their helpful comments and criticisms. 

Literature Cited 

Bohart, R. M., and Menke, A. S. 1963. A reclassification of the Sphecinae. 

Univ. Calif. Publ. Entomol., 30:91-182. 

Bristowe, W. S. 1971. The World of Spiders. Rev. ed. Collins, London. 304 p. 



Vol. 52, No. 3, July 1976 233 

Frost, S. W. 1944. Notes on the habits of Monobia quadridens (Linn.). 

Entomol. News, 55:10-4. 

Howard, L. 0. 1922. The Insect Book. Doubleday, Page and Co., Garden City, 

429 p. 

Muma, M. H., and Jeffers, W. F. 1945. Studies of the spider prey of several 

mud-dauber wasps. Ann. Entomol. Soc. Amer., 38:245-55. 

Peckham, G. W., and Peckham, E. G. 1898. On the instincts and habits of the 

solitary wasps. Wisconsin Geol. Nat. Hist. Surv., Sci. Ser. 1, Bull. 2. 

245 p. 

Rau, P. 1928a. The nesting habits of the wasp, Clialybion caeruleum. Ann. 

Entomol. Soc. Amer., 21:25-35. 

Rau, P. 1928b. Field studies on the behavior of the non-social wasps. Trans. 

Acad. Sci. St. Louis, 25:325-489. 

BOOK NOTICE 

Rhopalocera Directory. John R. Beattie. 370 p. (approx.) including introduc¬ 

tion and detailed instructions for use. 128,800 entries plus two supplements of 

5,000 entries and 36,700 entries. Offset reproduction, soft cover. $40.00 to libraries, 

$30.00 to individuals on 10-day free trial examination. Available June, 1976, from 

JB Indexes, 2377 Virginia Street, Berkeley, California 94709. 

This first volume in an ambitious undertaking to be called the Insecta Directory 

is a computerized index to all generic and specific butterfly names which have 

appeared in the Zoological Record Systematic Indices between 1864 and 1971. 

It also includes names from the analogous German publication, Berichte iiber die 

wissenschaftlichen Leistungen im Gebiete der Entomologie for the period 1834- 

1863. The index supplies the year and page number for each reference to each 

name in a convenient, easily scanned format, enabling the user to quickly locate 

the pertinent references in the Record or in Berichte, without searching each 

annual volume. 

This should be an extremely valuable literature aid for taxonomic work. Since 

the Zoological Record and Berichte concentrate on new-name and status-change 

references, with only selective inclusion of other references, it will  not be possible 

to construct complete synonymies using the directory. Nevertheless the Rhopaloc¬ 

era Directory will  provide an advanced point of departure for many projects, par¬ 

ticularly those oriented towards the world literature, and will  also supplement the 

Nomenclator Zoologicus in placing generic names to family. Additional volumes 

are planned to eventually include all orders of insects.—Editor. 


